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Transport device 



Description 



The invention relates to a transport device according 
to the preamble of claim 1. 

Transport devices of the type referred to here are 
known. They are designated, inter alia, as accumulating 
roller chains. They have a flat transport element, on which a 
basic carrier provided with rollers is displaceable . An 
example of what is designated as a flat transport element is 
a rail which, as seen in cross section, is, for example, of 
rectangular design and extends along the transport path for 
the transport device. The height of the rail is substantially 
larger than its thickness, hence the designation as a flat 
transport element. The basic carrier has a basic body 
provided with at least two rollers which surround the flat 
transport element at the two side edges running in the 
transport direction and are arranged in such a way that the 
basic carrier can be moved forward along the transport 
element and is held on the latter reliably in a predetermined 
position. The basic carrier has mounted on it at least one 
article carrier which serves for keeping secure articles to 
be conveyed by means of the transport device. 



carriers on the transport element, complicated drive devices 
are required, which in many instances impede the handling of 



It became apparent that, for transporting the basic 
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the articles held by the article carriers. 

The object of the invention is, therefore, to provide 
a transport device which allows a reliable transport of the 
basic carriers, together with the article carriers, on the 
transport element, without access to the articles held by the 
article carriers being impeded. 

To achieve this object, a transport device which has 
the features mentioned in claim 1 is proposed. It is 
distinguished in that the transport element itself is driven 
and consequently moves in the transport direction. The result 
of this is that the basic carriers mounted on the transport 
element are driven along, without the need for further drive 
devices which would be provided along the transport path and 
would consequently obstruct access to the articles held by 
the article carriers. 

The transport element is preferably of flat design, 
as described above. As a result of this configuration, a 
basic carrier can be held in a simple way in a position 
defined with respect to the transport element. The transport 
element may also be of a different design. What is critical 
is that a basic carrier can be held in a defined position. 

An exemplary embodiment of the transport device is 
preferred which is distinguished in that the transport 
element is driven continuously. This embodiment leads to 
drive forces being transmitted constantly to the basic 
carriers. When a basic body mounted on the transport element 
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is stopped in order to make it possible to process the 
article held by the article carrier, the transport element 
continues to run and continues to convey other basic 
carriers. Downstream of the stopped basic carrier, a virtual 
accumulation occurs which is dispersed without further action 
as soon as the stopped basic carrier is released again. 

An exemplary embodiment of the transport device is 
particularly preferred which is distinguished in that the 
transport element is designed as a flexible belt. This 
embodiment makes it possible particularly easily not only to 
guide the transport element along a rectilinear conveying 
zone, but also to implement any desired transport paths. In 
this case, not only circular paths can be implemented. It is 
also conceivable, for example, to move the transport element 
along a triangular conveying zone and in this case also to 
overcome different heights. 

The term "flexible" therefore also means here that 
the belt can be guided around corners. However, the belt is 
virtually unstretchable in its longitudinal direction, in 
order to allow the transmission of drive forces. 

In a preferred exemplary embodiment, a fastening 
capable of being implemented as a dovetail connection is 
provided between a basic carrier and an article carrier 
mounted there. This allows a displacement of the article 
carrier with respect to the basic body and also the exchange 
of said article carrier. An article carrier can be removed 
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from the dovetail connection and be replaced by a new one 
which is then conveyed together with the basic carrier along 
the transport element. 

An exemplary embodiment of the transport device is 
preferred, furthermore, which has a magazine which can 
receive a number of article carriers. The magazine is 
oriented with respect to the transport path in such a way 
that an article carrier can be pushed out of a basic carrier 
and received by the magazine. A new article carrier can then 
be pushed out of the latter or another into the basic 
carrier. 

An exemplary embodiment of the transport device is 
preferred, furthermore, which is distinguished in that the 
basic carrier has a basic body which is designed elastically 
at least in regions. In this case, there is preferably 
provision for the basic body to be designed elastically in 
such a way that it can adapt to the transport element when 
the latter is guided via a deflecting roller. 

Finally, an exemplary embodiment of the transport 
device is preferred which is distinguished in that at least 
one actuation device is provided, with the aid of which one 
or more basic carriers can be coupled to the transport 
element. What is meant by this is that the basic carriers are 
held on the transport element in such a way that they are 
moved forward not only on account of the friction between the 
rollers of the basic carrier and the transport element, but 
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also by additional holding forces. 

Further embodiments may be gathered from the 
remaining subclaims . 

The invention is explained in more detail below with 
reference to the drawings in which: 

figure 1 shows a basic diagram of a transport device 
in a top view; 

figure 2 shows a cross section through a transport 
element of the transport device illustrated in figure 1, 
along the line II-II illustrated in figure 1; 

figure 3 shows a basic diagram of the basic carrier 
reproduced in figure 2, with an article carrier, in a top 
view; 

figure 4 shows a basic diagram of a magazine 
cooperating with a transport device; 

figure 5 shows a top view of a detail of a transport 
device according to figure 1, and 

figure 6 shows a front view of two basic carriers 
lying next to one another. 

The basic diagram according to figure 1 shows a top 
view of a transport device 1 with a transport element 9 which 
is guided around deflecting rollers 3, 5 and 7 and on which a 
number of basic carriers 11 with article carriers 13 are 
provided. The articles 15 held by the article carrier 13 are 
indicated here by circles. 

The transport element 9 is guided, here, along a 
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closed triangular path, the basic carriers 11 lying outside 
the inner space 14 enclosed by the transport element 9, and 
thus defines a transport path for the basic carriers 11. 

The transport element 9 is guided, together with the 
basic carriers 11, on the outside on the circumferential 
surface of the deflecting rollers 3, 5 and 7 and is 
frictionally connected to these. At least one of the 
deflecting rollers, for example the deflecting roller 5, may 
be driven, so that, as indicated by an arrow 17, it rotates 
counterclockwise. As a result, the basic carriers 11, which 
are arranged on the transport element 9 in the region which 
lies between the deflecting rollers 5 and 7, move from right 
to left, this being indicated by a second arrow 19. 

In the exemplary embodiment of the transport device 1 
indicated here, in that region of the transport element 9 
which has just been referred to, a first stopper 21, which is 
designed to be moveable, is provided in the space 14 enclosed 
by said transport element. This stopper can consequently be 
displaced out of a first functional position, in which it 
does not project into the transport path of the basic 
carriers 11, into a second functional position, illustrated 
here, in which it projects into the transport path of the 
basic bodies 11 and serves as a stop. The first stopper 21 
may also be arranged above or below the transport element 9; 
what is critical is that it can be displaced into the 
transport path of the basic carriers 11 and can be retracted 
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again . 

Figure 1 indicates that three basic carriers 11 have 
been stopped by the first stopper 21, so that these are 
arranged, abutting one another, on the transport element 9 
and do not move in the direction of the arrow 19. 

As explained in more detail below, the basic carriers 
11 are mounted on the transport element 9 via rollers, so 
that, on the one hand, they are driven on by the moving 
transport element 9, but, on the other hand, can be stopped 
by a stationary stopper 21 and come to a standstill. The term 
"stationary" means, here, that the first stopper 21 does not 
move in accompaniment with the transport element 9, at least 
not at the same speed. This serves simply for activating the 
basic carriers 11. Since the basic carriers 11 are mounted on 
the transport element 9 by means of rollers, it is possible, 
even when basic carriers 11 have accumulated at the first 
stopper 21, to continue to move the transport element 9, in 
order still to impart a drive force to other. basic carriers 
11 mounted on the transport element 9 and convey these 
further along the transport path. Correspondingly, three 
stationary basic carriers 11 are indicated here at the first 
stopper 21, which lie. directly against one another and are 
virtually in accumulation, whereas, further along the 
transport element 9, other basic carriers 11 are arranged at 
a distance from one another and are moved forward together 
with the transport element 9. 
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Preferably, the transport element 9 is driven 
continuously, so that the basic carriers 11 not stopped are 
transported, unimpeded, further on uniformly. Moreover, a 
continuous drive can be implemented relatively cost- 
effectively. In this case, it is also possible to implement a 
variable transport speed by means of the drive. 

At a distance from the first stopper 21, a second 
stopper 22 is provided here, the functioning of which 
corresponds to that of the first stopper. The second stopper 
21 is preferably arranged in the inner space 14, but, like 
the first stopper 21, may also be located above or below the 
transport element 9. The distance between the two stoppers 21 
and 22 is selected such that a predetermined number of basic 
carriers 11 are accommodated between the two stoppers. The 
stoppers can preferably be activated separately. As a result, 
selectively, after the actuation of the first stopper 21, all 
the accumulated basic carriers 11 can be released again or 
only that number of basic carriers present between the two 
stoppers 21 and 22 are released again. If, therefore, the 
second stopper 22 is activated and displaced into the 
transport path of the basic carriers 11, then, even after the 
release of the first stopper 21, not all the accumulated 
basic carriers 11 can be conveyed further on by the transport 
element 9, but only those which are present between the two 
stoppers . 

The distance between the two stoppers 21, 22 is 
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freely selectable, so that the number of basic carriers 
arranged between these can be predetermined correspondingly. 
It is also conceivable to design the second stopper 22 so as 
to be displaceable along the transport element 9, so that the 
number of basic carriers 11 lying between the two stoppers 
can be varied. 

The two stoppers 21 and 22 can serve for 
implementing, in a predeterminable region of the rotating 
transport element, a buffer from which a predetermined number 
of accumulated basic carriers 11 can be released. It is also 
conceivable, however, to provide one or both stoppers in the 
region of a processing station, within which a processing of 
the articles 15 held by the article carriers 13 mounted on 
the basic carriers 11 takes place. 

Figure 2 shows a section along the line II-II 
reproduced in figure 1. Parts which have already been 
explained by reference to figure 1 are given the same 
reference numerals, and therefore reference may be made to 
the description relating to figure 1. 

Figure 2 shows part of a transport device 1 with a 
transport element 9 which, as seen in section, has an 
elongate cross section and has two side walls 23 and 25 
running vertically in this illustration and arranged 
essentially parallel to one another, and also narrow 
longitudinal edges 27 and 29 on which engage rollers 31 and 
33 via which the basic carrier 11, indicated here as a line, 
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is mounted on the transport element 9. 

The longitudinal edges 27, 29 and the rollers 31, 33 
can be coordinated with one another in such a way, that is to 
say have a complementary contour such, that the rollers 31, 
33 have a secure hold and do not slip off laterally. 

Thus, according to figure 1, the transport element 9 
is of essentially rectangular design, as seen in cross 
section. However, the longitudinal edges are not plane. 
Instead, in the exemplary embodiment according to figure 2, 
these are curved upward or downward, so that they can engage 
into complementarily designed rollers 31 and 33. 

It is possible, correspondingly, to design the 
longitudinal edges 27 and 29 of the transport element 9 
concavely and to cause the rollers 31 and 33 to engage in the 
longitudinal grooves of the transport element 9 which are 
produced as a result. 

It is critical, therefore, that coupling, for example 
by means of a positive connection, occurs between the 
longitudinal edges 27 and 29 of the transport element 9 and 
the rollers 31 and 33 of the basic carrier, and that the 
basic carrier 11 is held without further holding elements or 
even additional rails or the like. The transport element 9 
therefore serves preferably as the sole carrier for the basic 
carriers 11. 

The basic carrier 11 has connected to it the article 
carrier 13 which, here, carries an article 15, for example a 
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basic syringe body or an ampoule. 

In this exemplary embodiment, the article carrier 13 
is of U-shape design, so that an upper first leg 37 running 
essentially horizontally and, at a distance from this, a 
lower second leg 39 running essentially parallel are 
provided. The two legs are connected to one another by means 
of an element 41 running perpendicularly thereto. 

Between the article carrier 13 and the basic carrier 
11 is provided a fastening which is implemented here as a 
dovetail connection 43 and consequently allows a 
displaceability of the article carrier 13 with respect to the 
basic carrier 11, here upward and downward. It is suitably 
ensured, preferably by means of a latching connection which, 
for example, may have a spring-loaded ball, that the article 
carrier 13 is held in a desired position in an interlock with 
respect to the basic carrier 1. The specified displaceability 
of the article carrier 13 with respect to the basic carrier 
11 is critical here. Instead of the dovetail connection 43, 
other fastenings or connections allowing this displaceability 
may also be used. 

Figure 3 shows the basic carrier 11 and article 
carrier 13 of figure 2 in a top view, identical parts being 
given the same reference numerals in this illustration, but 
with the transport element 9 being omitted. 

The roller 31 mounted rotatably on the basic carrier 
11 and the first leg 37 of the article carrier 13 can be seen 
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clearly. Finally, the fastening, designed as a dovetail 
connection 43, of the article carrier 13 for holding the 
latter on the basic carrier 11 is also indicated, 

The top view according to figure 3 reveals that the 
article carrier 13 is virtually designed as a clip here and 
comprises at least one preferably flexibly resilient holding 
arm 45 and/or 47 engaging around and securely holding the 
article 15 or ampoule. The type of design of the article 
carrier 13 is freely selectable. However, it has proved 
particularly appropriate to have a clip, in which articles to 
be conveyed can easily be inserted and exchanged. 

It can be seen from the illustration according to 
figure 3 of the fastening designed as a dovetail connection 
43 that it is possible to displace the article carrier 13 
vertically out of the image plane of figure 3 and into the 
latter, but that drive forces, which in figure 3 act in the 
horizontal direction from left to right, or vice versa, on 
the dovetail connection 43, do not cause any displacement of 
the article carrier 13 with respect to the basic carrier 11. 
This ensures that the article carriers 13 can be conveyed, 
even without additional securing, along the run of the 
transport element 9, but that an exchange of the article 
carriers 13 is readily possible, in that forces acting 
parallel to the side walls 23 and 25 of the transport element 
9 are exerted on the article carrier 13, so that the latter 
is displaced with respect to the basic carrier 11. 
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Figure 4 shows a detail of the transport device 1 
with a magazine 49. Identical parts are given the same 
reference numerals, and therefore reference is made to that 
extent to the description relating to the preceding figures, 
in order to avoid repetition. 

Figure 4 shows a portion of the transport element 9 
with an article carrier 13, merely indicated. Located at a 
distance above the transport element 9 is a magazine 49 
which, here, has a cylindrically designed basic body 51 which 
is mounted rotatably in a suitable way, this being indicated 
by an arrow 53. ' On the circumferential surface 55 of the 
basic body 51, fastening elements 57, 57 1 are provided, which 
correspond to those provided on the basic carrier 11. A 
dovetail connection is also implemented here, and it is 
therefore possible to displace the article carrier 13 
vertically upward and bring it here into engagement with the 
fastening element 57 which is arranged in alignment with the 
dovetail connection of the basic carrier 11. 

The fastening elements 57, 57 1 are designed, as seen 
in a vertical direction, with a length such that a plurality 
of article carriers 13 can be pushed one above the other onto 
a fastening element 57, 57 1 . Article carriers 13 can thus be 
pushed in succession from a plurality of basic carriers 11 
onto the fastening elements 57, 57 

After a rotation of the basic body 51 of the magazine 
49, article carriers 13 present there can be displaced 
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downward, so that these are received by basic carriers 11 
lying below the magazine 49. A simple exchange of article 
carriers 13 and consequently also a format change, as it is 
known, thereby become possible. 

Figure 4 indicates by way of example, on the right 
side of the basic body 51, a plurality of article carriers 13 
which lie one above the other and are pushed onto the 
fastening element 57 ! . 

Figure 5 again shows in a top view, that is to say 
similar to figure 3, a number of basic carriers 11 and 
article carriers 13 fastened to them. These each hold a 
cylindrical article 15. All the basic carriers are mounted 
via rollers on a transport element, not illustrated here, 
which runs in an arc. In the illustration according to 
figure 5, a plurality of basic carriers abutting one another 
are illustrated. These are therefore virtually in 
accumulation . 

One of the basic carriers 11 is explained in more 
detail here by way of example. In the exemplary embodiment 
illustrated here, contrary to that shown in figure 3, the 
basic carrier 11 is designed to be wider than the article 
carrier 13. Here, too, the upper first leg 37 of the article 
carrier 13, which again is designed as a clip, can be seen in 
the top view, the holding arms 45 and 47 not being designed 
symmetrically here. The first holding arm 47 is longer than 
the opposite second holding arm 45 and therefore serves as a 
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spring arm for fixing the article 15. 

It can be seen, here, that the fastening between 
basic carrier 11 and article carrier 13 is again designed, 
for example, as a dovetail connection 43, and therefore a 
displacement of the article carrier 13 with respect to the 
basic carrier 11 in the transport direction or in the 
opposite direction to this is not possible. However, the 
article carrier 13 can be displaced with respect to the basic 
carrier 11 perpendicularly to the image plane in figure 5. 

The basic carrier 11 illustrated here has, on its top 
side facing the observer, two rollers 31a and 31b which are 
arranged at a distance from one another and are designed in 
such a way that they hold the basic carrier 11 securely on 
the carrying element 9. As already indicated in figures 2 and 
3, it is possible, here, to design the rollers in such a way 
that they engage around the longitudinal edges 27 and 29 of 
the transport element 9, in which case the longitudinal edges 
may have a narrowing tapering conically outward, that is to 
say a virtually prismatic shape, so that the rollers have a 
better hold and are automatically centered and held in an 
interlock on the transport element 9, that is to say cannot 
slip off laterally. The positive coupling between the 
longitudinal edges 27 and 29 and the rollers 31a and 31b may 
also be implemented otherwise. For example, the rollers could 
also engage into U-shaped depressions in the longitudinal 
edges . 
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Figure 5 reveals that the rollers 31a and 31b are 
mounted on fastening arms 59a and 59b of the basic carrier 11 
which, when a curve is negotiated, are bent or pivoted with 
respect to the basic body 61 of the basic carrier 11, so that 
the rollers 31a and 31b can follow the run of the transport 
element 9, not illustrated here, which is bent in a radius: 
the fastening arms 59a and 59b are connected to the basic 
body 61 via bending zones 63a, 63b which are distinguished by 
a reduced thickness and consequently have some elasticity. 

Figure 6 shows a front view of two basic carriers 11 
lying next to one another, only the right basic carrier 
carrying an article carrier 13. 

It becomes clear from the top view of the basic 
carrier 11 that the fastening arms 59a and 59b carry on top 
two rollers 31a and 31b. As is evident from figure 5, the 
bending zones 63a and 63b are implemented here by grooves 
66a, 66b running vertically at a distance from the axis of 
symmetry 65 of the basic carrier 11, thus resulting in 
regions of reduced material thickness, so that the rollers 
t 31a and 31b are mounted elastically pivotably with respect to 
the basic body 61 of the basic carrier 11. In order to allow 
the pivotability of the fastening arms 59a and 59b, 
horizontal slots 67a and 67b are also provided, which are 
introduced into the basic body 61 of the basic carrier 11 on 
the outside from right and left and which terminate at a 
distance from the center axis 65 and intersect the bending 
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zones 63a and 63b. The fastening arms 59a and 59b are thereby 
designed moveably with respect to the basic body 61. 

In the exemplary embodiment according to figure 6, 
the basic carriers 11 are provided with three rollers, at the 
top with the two rollers 31a and 31b and at the bottom with a 
roller 63 mounted here in the region of the center axis 65. 
Such a design leads in a simple way to a particularly exact 
orientation of the basic carrier 11 with respect to the 
transport element 9. 

The lower roller 63, too, is mounted on a flexible 
fastening arm 59c which is pivotable with respect to the 
basic body 61, in that, above the roller 33, a horizontally 
running slot 67c is provided, which is introduced into the 
basic body 61 from outside over and beyond the center axis 
65. 

The basic carrier 11 lying on the right of the basic 
carrier 11 described is provided with an article carrier 13 
into which an article, for example an ampoule 15, is snapped. 

In the transport device 1 described here, the 
transport element 9 may be designed as an elastic metal band, 
but a belt made from plastic or from a composite material is 
preferably selected, which, as seen in the transport 
direction, preferably has low elasticity,- so that forces 
introduced into the belt, that is to say into the transport 
element, by a drive can be transmitted reliably, even over 
long distances, consequently ensuring a drive of the basic 
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carriers 11 which are mounted on the transport element 9 or 
the belt. 

A belt, as compared with a metal band, has the 
advantage that it is usually more flexible, so that a smaller 
radius of curvature can be implemented in a curved region. 
Furthermore, when a belt is used, it is more readily possible 
for height differences to be overcome, that is to say for the 
basic carriers carried by the transport element 9 to be 
conveyed at levels which are arranged at a distance from one 
another. 

In the implementation of a transport device 1, as 
described above, a number of basic carriers 11 can be driven 
and transported by means of a transport element 9. It is 
consequently possible to supply article carriers 13 and 
articles 15 held by. these to various processing stations and 
to process the articles 15 while these remain mounted 
together with the basic carrier 11 on the transport element 
9. For this purpose, as explained with reference to figure 1, 
at least one stopper is provided, which projects into the 
transport path of the basic carriers 11 or article carriers 
13 and stops these. Subsequent basic carriers 11 are 
consequently accumulated. Since the basic carriers 11 can be 
oriented exactly on the transport element 9, it is possible 
to process accurately the articles 15 delivered by the basic 
carriers 11. 

It is possible by means of suitable sensors to 
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establish whether a basic carrier 11 has run up at a stopper 
and whether the processing of an article 15 can therefore 
take place. 

Via a magazine 49, article carriers 13 can be removed 
from a basic carrier and replaced by others during the 
running transport situation, that is to say without the 
transport element 9 being stopped. At least one stopper is 
preferably arranged in the region of a magazine 49, so that 
the article carriers 13 can be stopped opposite the latter 
and oriented and exchanged. Processed articles 15 can 
therefore be removed together with the article carrier 13 and 
be replaced by unprocessed articles. It is also possible, in 
this case, to introduce articles of different size into the 
continuous processing. 

Finally, it is not in this case absolutely necessary 
to use magazines 49 having a cylindrical basic body 51. 
Individual fastening elements 57 may also be moved up to the 
transport element 9, in order to move article carriers 13 out 
of the transport path or introduce new ones. 

The following must be noted as regards the 
functioning of the transport device explained with reference 
to the figures: 

The transport device 1 serves for transporting 
articles 15 simply and cost-effectively and at the same time 
for selecting conveying paths which need not lie at only one 
level. 
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The drive force is ensured by a transport element 9, 
on which basic carriers 11 mounted by means of rollers are 
mounted displacably. On the one hand, this ensures that 
sufficient drive forces are transmitted to the basic carriers 
1. On the other hand, it is possible to stop and accumulate 
the basic carriers by means of a stopper 21, without the 
further transport of other basic carriers not covered by the 
stopper 21 being impaired. 

The basic carriers 11 may be transported along a 
closed path which is freely selectable within broad 
dimensions. For example, a triangular path, illustrated in 
figure 1, can be implemented, in that the transport element 9 
is moved along a closed path around deflecting rollers 3, 5 
and 7. The basic carriers 11 are usually located outside the 
space 14 enclosed by the transport element 9. 

Along the path of movement of the basic carriers 11, 
one or more processing stations may be provided, within which 
the articles 15 held by the basic carrier 11 or by the 
article carrier 13 fastened to the latter are processed. 
Processing may involve providing the articles 15 held by the 
article carrier 13 with additional elements, that is to say 
producing a finished product, or cleaning corresponding 
articles 15, filling them with substances and closing them or 
the like. 

In order to allow defined processing, the articles 15 
arranged on a basic carrier 11 by means of an article carrier 
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13 are stopped, in that at least one stopper, here a first 
stopper 21, is brought into the path of movement of the basic 
carriers 11, so that a basic carrier 11 is stopped and 
subsequent basic carriers 11 are accumulated. 

An accumulation of basic carriers 11 may also take 
place on free zones, that is to say outside processing 
stations, in order to make available a number of basic 
carriers 11 in a buffer. 

Sensors may be provided in the processing stations in 
order to detect the individual positions of the basic 
carriers 11 and the articles 15 held by the associated 
article carriers 13 and in order to ensure exact positioning. 
It is also possible to detect whether a basic carrier 11 is 
at a stopper and is present in a processing station or a 
buffer at all. 

By the article carriers 13 being fastened to the 
basic carrier 11 in the way selected here, it is possible to 
exchange ready-processed articles 15. These can be introduced 
into a magazine 4 9 and be made available for further 
processing or the like. Articles 15 to be processed can be 
introduced from the same magazine or another magazine into 
the transport path and made available. 

This exchangeability of the articles 15 also makes it 
possible to make available articles of different size and 
type universally to different processing stations. 

Figure 1 reveals that all the basic carriers 11 are 
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arranged on the outside of the transport element 9, said 
outside facing away from the enclosed space 14. On curves, 
therefore, the basic carriers 11 lie on the outside on the 
deflecting rollers 3, 5 and 7. During counterclockwise 
movement, as indicated by the arrow 17, the transport element 
9 can therefore execute only leftward curves, as seen in the 
transport direction . 

Should it be necessary to negotiate a curve in the 
opposite direction, the transport element 9 can be offset, 
that is to say, during the transport movement, rotated 
through 180° about an axis pointing in the transport 
direction, in such a way that the basic carriers 11 are 
arranged virtually on the opposite side of the transport 
path. After such an offset of the transport element 9, a 
curve is possible in the opposite direction, that is to say, 
here, to the right. 

In the type of drive predetermined here, in which the 
transport element 9 is driven and drives the basic carriers 
11, only relatively small height differences can be overcome 
as a function of the friction of the rollers 31, 33, because 
the basic carriers 11 otherwise roll back opposite to the 
transport direction on the transport element 9. 

When height differences have to be overcome, that is 
to say when basic carriers 11 are to be transported onto a 
higher level, the free moveability between the basic carrier 
11 and the transport element 9 must be reduced or canceled 
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completely, in order virtually to couple the basic carriers 
11 to the transport element 9. 

Where relatively slight gradients are concerned, it 
is possible to increase the frictional forces afforded 
between basic carrier 11 and transport element 9 in that the 
transport element 9 follows virtually a helix and is offset 
somewhat. It is also possible, however, to provide on the 
article carrier 13 or preferably on the basic carrier 11 a 
clamping device which, if required, ensures coupling between 
basic carrier 11 and transport element 9, so that height 
differences can be overcome, without the basic carriers 11 
rolling back opposite to the transport direction on the 
transport element 9. 

It is conceivable, for example, to provide the basic 
carrier 11 or article carrier 13 with a, for example, 
pivotable lever which is pivotable via a control element 
lying in the vicinity of the basic body or of the transport 
element and which engages into the transport element 9 in 
such a way that the associated basic carrier 11 is coupled to 
the transport element 9 and runs synchronously together with 
the latter, even when a gradient is being overcome. The 
control element may be, for example, a rail which runs along 
the transport path and which acts on the lever and, for 
example, pivots the latter. 

The frictional forces between transport element 9 and 
basic carrier 11 may also be increased in that the basic 
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carrier 11 is pressed against the transport element 9 and is 
thus coupled to the latter by virtue of higher frictional 
forces . 

Such coupling in order to overcome an ascending 
gradient can also be used when the transport element 9 is 
guided from a higher level to a lower level. In this case, 
the basic carriers 11 are prevented from rolling downward 
along the transport element 9 in an uncontrolled manner and 
from possibly being damaged. 

When such devices are used for coupling the basic 
carrier 11 and transport element 9 and/or when an offset run 
of the transport element 9 is implemented, even height 
differences vertically upward and downward can be overcome. 

Due to the use of two stoppers lying one behind the 
- other, as seen in the conveying direction of the transport 
element 9, the distance between two successive basic carriers 
11 can be set. First, the first stopper 21 is activated, in 
order to stop one or more basic carriers. A second stopper 22 
is arranged at a distance behind the first stopper 21 such 
that, when this second stopper 22 is actuated, in the event 
of an accumulation of basic carriers the second basic carrier 
11 lying behind the first stopper is stopped. The first 
stopper 21 can then be deactivated in order to release the 
basic carrier 11 lying directly behind the latter. This basic 
carrier is then moved further on at the speed of the 
transport element 9. After a predetermined time segment, the 
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second stopper 22 is released, so that the basic carrier 11 
stopped here can then be driven by the transport element 9. 
By the release of the second stopper 22 being coordinated as 
a function of the transport speed of the transport element 9, 
and, if appropriate, by taking into account a starting delay 
of a stopped basic carrier 11, the distance between two 
successive basic carriers can be set. The number of stoppers 
may also be increased in order to improve the possibilities 
for influencing the accumulated basic carriers 11. 

By the distance between the two stoppers 21, 22 being 
varied, in each case a group of basic carriers 11 can also be 
released. Thus, in each case, a predeterminable number of 
basic carriers 11 and of associated article carriers 13 can 
be supplied to a processing station and in each case 
processed in one cycle. 

The number of articles 15 supplied to one processing 
station may also be varied in that a basic carrier 11 has 
arranged on it a different number of article carriers 13 or 
different article carriers which can receive a different 
number of articles 15. 

The transport speed of the basic carriers 11 and of 
the associated articles 15 can to some extent be selected 
independently of the transport speed of the transport element 
9. For example, upstream of a processing station, the article 
carriers 13 can be transferred into an additional transport 
element arranged parallel to the transport element 9. The 
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transfer from one transport element to the other becomes 
possible in that, on account of the dovetail connection 13, 
article carriers 13 can be displaced with respect to a basic 
carrier 11 perpendicularly to the transport direction and 
consequently can be transferred onto a basic carrier which is 
arranged on an additional transport element running parallel 
to the transport element 9 and which is led further on at a 
different transport speed. To make it easier to transfer the 
basic carriers from one transport element onto another, one 
or more stoppers may be used. 

It is also possible, however, to arrange near the 
transport element 9 a worm device having a rotating cylinder, 
on the outer surface of which a helical groove is provided. 
The center axis of the cylinder is arranged essentially 
parallel to the run of the transport element 9. Basic 
carriers 11 or article carriers 13 delivered on the transport 
element 9 can engage by means of a suitable nose into the 
helical groove and are then moved further on in the conveying 
direction at the speed predetermined by the worm conveyor. It 
is possible, in this case, to apply a higher or else a lower 
conveying speed, subsequent basic carriers 11 being 
accumulated. A worm device of this type may, if required, 
also be combined with one or more stoppers. The worm device 
may also have projections which are arranged on an imaginary 
helix and which project into the transport path of the basic 
carriers and grasp these. The basic bodies can consequently 
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be conveyed at a speed which differs from that of the 
transport element 9. 

In the region of a processing station, article 
carriers 13 can also be separated from the basic carrier 11 
and exchanged, particularly when, in the region of such a 
processing station, to be designated as a changing station, a 
transport speed adapted to a change is predetermined, and/or 
stoppers are provided which can make it easier to change the 
article carriers 13. 

It is particularly advantageous that, in the 
transport device 1 described here, the transport element 9 is 
driven and is preferably designed as a belt. The transport 
paths can thereby be selected freely within a very broad 
framework. Even narrow curves can be implemented. Moreover, 
even height differences can be bridged on account of the 
measures described above, with the aid of which basic 
carriers 11 carried along by the transport element 9 can be 
coupled to the transport element, so that they do not roll 
back on an ascending gradient or do not accelerate on a 
descending gradient and possibly suffer damage. 

Since there are no disturbing drive devices along the 
entire run of the transport element and of the basic carriers 
11 carried with it, the transport device 1 can have a highly 
compact construction. Moreover, it is possible to arrange 
buffers and processing stations freely within a broad 
framework, precisely because any drive devices to not have to 



- 28 - 



be taken into account. Drive forces can be introduced 
virtually at any deflection of the transport element 9 by 
means of a roller. 

Finally, closed transport paths can also be 
implemented with different deflection directions, to be 
precise when the transport element 9 is offset and 
consequently rotated through 180°. The offsetting of the 
transport element 9 may be implemented in that deflecting 
rollers via which the transport element 9 is guided are used. 
The axis of rotation of a plurality of successive deflecting 
rollers is inclined to an increasing extent until a 180° 
offset of the transport element 9 is achieved. Some or even 
all of the deflecting rollers may, of course, be driven here. 

Overall, it becomes clear that a universal transport 
system can be implemented by means of the transport device 1 
described here. 



